Genistein inhibits PDGF-stimulated proteoglycan synthesis in vascular smooth muscle without blocking PDGFβ receptor phosphorylation.
The signaling pathways that regulate the synthesis and structure of proteoglycans secreted by vascular smooth muscle cells are potential therapeutic targets for preventing lipid deposition in the early stage of atherosclerosis. PDGF stimulates both core protein expression and elongation of glycosaminoglycan (GAG) chains on proteoglycans. In this study we investigated the effects of the tyrosine kinase inhibitor genistein on PDGF mediated receptor phosphorylation and proteoglycan synthesis in human vascular smooth muscle cells. We demonstrate that genistein does not block phosphorylation of the activation site of the PDGF receptor at Tyr(857) and two other downstream sites Tyr(751) and Tyr(1021). Genistein blocked PDGF-mediated proteoglycan core protein synthesis however it had no effect on GAG chain elongation. These results differ markedly to two other tyrosine kinase inhibitors, imatinib and Ki11502, that block PDGF receptor phosphorylation and PDGF mediated GAG elongation. We conclude that the action of genistein on core protein synthesis does not involve the PDGF receptor and that PDGF mediates GAG elongation via the PDGF receptor.